NONLINEAR THEORY
Approach: Hamiltonian mechanics formalism (Hamilton, Il'inskii, Zabolotskaya, 1996) Velocity waveforms in solid:
Coupled spectral evolution equations: 
NONLINEARITY MATRIX

Nonlinearity matrix is:
• Only a function of density, 2nd and 3rd order elastic constants, and the eigenvalues and eigenvectors of the linear problem,
• Simpler to compute than a full integration of model eqs.
Si ( Defining the relation
implies that the evolution equations can be rewritten as
Result: Eqs. (1) and (2) show how the phase of the matrix elements are related to the phase of the spectral components (and therefore the waveform shape).
PHASE TRANSFORMED WAVEFORMS
Consider Rayleigh waves in steel • The phase of the nonlinearity matrix elements was shown to be key to describing waveform distortion in cubic crystals.
• An approximate method for characterizing waveform evolution using this phase was developed.
• For similarly phased matrix elements, the dominant matrix element provided a good approximation of waveform distortion.
• For dissimilarly phased matrix elements, the full solution of the model equations must be performed.
